Glass substrates were purchased from Marienfield (Germany).
S1.2 Preparation of Mesoporous SiO 2 Thin Films.
Mesoporous silica films (MSF) i were prepared on glass substrates by a sol−gel method based on the oxide precursor tetraethoxysilane (TEOS) using Pluronic F-127 as templating agent.
Prior to deposition, the substrates were washed with Dextran or other suitable surfactantbased cleaning agents, followed by rinsing with water, ethanol and acetone. Precursor films were prepared by dip-coating with a withdrawing speed of 2 mm s −1 under 40−50% relative humidity (RH) at room temperature. The precursor solution was prepared using the following molar ratios: 1 TEOS: 0.0055 F127: 40 EtOH: 10 H2O: 0.009 HCl. Deposited films were stored immediately in a chamber with 50% RH for 24hs followed by a stabilizing thermal treatment of 24hs at 60 °C and 24hs at 130 °C. The final calcination was carried out at 350 °C for 2 h. After this treatment, transparent, crack-free and robust SiO 2 films with a well-defined mesoporous structure of 150nm thickness were obtained.
S1.3 Loading of the MTF with SNPs by SILAR route.
To infiltrate the mesoporous SiO 2 films with CdS (CdS@SiO 2 ), we used a successive ionic layer adsorption and reaction (SILAR) process ii,iii . Each infiltration cycle consisted of a total of four steps divided in two main stages as represented in Fig. S1 . Stage 1: In the first step the SiO 2 film is placed for 1 min in a 0.01 M ethanolic solution of Cd(Ac) 2 . Cd(II) species are adsorbed on the silica surface, forming an electrical double layer with the Ac − anions. In the second step, the substrate is rinsed with distilled water to remove unadsorbed Cd 2+ and Ac − ions from the diffuse layer. After these two steps, the Cd j stage will be ended (where j identifies the cycle number). Stage 2: In the third step the substrate is immersed into a 0.025 M ethanolic solution of Na 2 S solution for 1 min leading to the replacement of the Acions with S 2− ions. In the last step, the substrate is washed again with H 2 O to remove Na 2 S in excess. This second stage will be named as S j . Hence, after the two stages, the reaction between the Cd 2+ and S 2− ions occurs, leading to the formation of insoluble CdS nanoparticles. The cycle can be repeated j times, in order to obtain higher pore loading of CdS.
The cycle can be repeated j-1 times, in order to obtain higher pore loading of CdS. To exemplify terminology: two complete cycles will be identified as Cd2S2, while Cd2S1 will refer to one complete cycle and a second Stage 1. 
S1.4 Characterization Techniques
UV-Vis optical characterization of the films was performed with a Shimadzu UV3101PC spectrophotometer. Environmental Ellipsometric Porosimetry (EEP) measurements were performed on a UV−visible (190−1000 nm, MgF 2 optics) variable angle spectroscopic ellipsometer (VASE) from SOPRA (GES5A), and analyzed with the WVase 32 software.
Dynamic in situ monitoring of the film parameters (index of refraction and thickness) was realized by varying of the relative vapor pressures between 0% and 100% inside the analysis chamber. Also the accessible volume was calculated as reported elsewhere iv .
The morphology of films was studied using scanning electron microscopy (SEM) with an SUPRATM 40 field emission SEM (Carl Zeiss SMT AG) working at an electron beam energy of 5 keV.
For high resolution scanning transmission electron microscopy (HRSTEM), the samples were dispersed in ethanol and placed onto a carbon coated copper microgrid and left to dry before observation. Spherical aberration (C s ) corrected scanning transmission electron microscopy high-angle annular field (STEM-HAADF) imaging analyses were performed in a XFEG FEI Titan microscope operated at 300 kV. The microscope was equipped with a CEOS aberration corrector for the electron probe, achieving a point resolution of 0.8 Å, an EDAX EDS detector and Gatan Energy Filter Tridiem HR865 for electron energy loss spectroscopy (EELS).
Analysis of the nanoparticle size distribution in HRSTEM images was made with the ImageJ software (http://rsb.info.nih.gov/ij/). In optimal conditions, these pathways allow a minimum size deviation of ≈ 10%, implying that the chosen bases present greater error for lower sizes than bigger sizes. It is worth mentioning that the quality of the PSD determination depends to a large extent in the quality of the chosen base. This means that a narrower size distribution of the base would lead to a PSD with neater features. In case the database corresponds to SNPs with capping shell, would be shifted a fixed quantity respect its corresponding bare SNPs wavelength position; if it is an unavoidable condition DdD method must be executed and the shift must be calculated once relying on HRTEM images.
S1.5 SiO 2 MTF structural description

S2.2 Sampling criteria of the Database
To resolve the matrix system detailed in Eq. 1, a double discretization has to be done.
The spectroscopic measurement , is discretized in M elements according to the ( ) spectrometer resolution. A good wavelength resolution in each curve is required to obtain a detailed spectrum which will lead to an appropriate deconvolution. Row size M of matrix is determined by the same resolution in each spectroscopic spectrum of the database. ( , ) Column size N of matrix is determined by the number of curves selected for the ( , ) absorption spectra database. Fig. S3 shows how the PSD of Cd2S1@SiO 2 changes according the sampling distance between curves of the database is decreased. Upper row of Fig S3, illustrates the separation between two contiguous curves of the database in the vicinities of ( . 
S3. Lognormal Distribution Fitting
The histograms were fitted using a Lognormal Distribution (Eq. S1) in order to extract the mean and standard deviation from the asymmetric particle size distribution. , (Eq. S1)
where represents the offset; corresponds to the center of the distribution; is the log 0 standard deviation and denotes the area. In general, the figures required to inform the characteristics of a distribution are the mean and the standard deviation. Eq. S2 and Eq. S3
correspond to the mean ( and standard deviation ) of the LogNormal distribution, while Eq. It is worth noting that the proposed LogNormal function fits well for a nanoparticles growth in a transport process due to diffusion and drift xii . Figure S5 shows as an example Cd2S1 SILAR cycle histogram for (Fig 4(e) ), and its fitting using the LogNormal distribution (dash line). Figure S6 : Screenshot of the Web App before using it. Figure S7 : Screenshot of the Web App after using it.
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